Objectives: To develop and test a counselling programme based on the Transtheoretical Model of behavioural change, for promoting exercise in people over the age of 65. and an initial counselling session, they received two counselling sessions, followed by a 12-month follow-up (T2). Changes in exercise behaviour were recorded by means of stage classifi cation and the time spent on everyday moderate-intensity activities that increase the breathing rate.
Rationale for promoting exercise among older adults Regular physical activity of at least moderate intensity contributes to a number of health benefi ts for the elderly (U.S. Department of Health 1996; Mazzeo et al. 1998; Samitz & Mensink 2002) . On the basis of international physical activity recommendations (U. S. Department of Health 1996; Pate et al. 1995) , Switzerland developed graded exercise recommendations for the whole population in the form of an "exercise pyramid" (Martin 2002) . The fi rst stage of the pyramid (basic recommendation) recommends at least half an hour of lifestyle moderate-intensity activities or sport of at least moderate intensity, which increases breathing rate, such as brisk walking. These 30 min should be carried out every day or nearly every day for women and men of any age and can also be taken in a minimum of three 10-minute bouts. The second stage corresponds to additional training for endurance or strength and mobility. The top of the pyramid provides for further sporting activities including competitive sports. Despite the afore mentioned, among those over 65 (65-92 years), 45.4 % were active according to the basic recommendations, 4.9 % performed cardio-vascular endurance training and 49.7 % were inactive . As these fi gures are based on summative self-assessment, they are likely to be an overestimate Martin 2002b) . Lamprecht and Stamm (2001) therefore assessed the level of activity on the basis of minutes of activity per day. For 60-to 74-year-olds (n = 368 people), 70.0 % did not reach the basic recommendations, and can be considered inactive. In addition, longitudinal analysis of the Swiss health survey (Lamprecht & Stamm 2000) has shown that the proportion of inactive people (defi ned as no episode of perspiring per week in leisure time) increased by about 4 % from 1992 to 1997. For public health reasons, there is therefore a need to promote exercise in the elderly.
The status of exercise intervention research
Two reviews of the exercise intervention literature with older adults concluded that signifi cant, mainly short-term behavioural changes are achieved with the systematic promotion of exercise (King et al. 1998; Möller 1999 ). There are two reviews for the GP setting (Eakin et al. 2000; Eaton & Menard 1998) with similar conclusions. In recent years, an increasing number of studies were published in the USA on promoting exercise in the elderly (Burbank & Riebe 2002; Jones et al. 2001; Burbank et al. 2000) . Generally, however, a target criterion for moderate physical lifestyle activities was not used. On the basis of the literature search very few intervention studies relate to lifestyle moderate-intensity activities for the over 65 age group, as this criterion has only been adopted offi cially since the mid-1990s (U.S. Department of Health 1996; Pate et al. 1995) .
Research question
This study was part of a project on multidimensional health promotion in people over 65 (Stuck & Born 2001) living independently at home. As part of this project, specially trained nurses were to record the exercise behaviour of those taking part and encourage it by giving appropriate counselling during home visits. The target variable was lifestyle moderateintensity activities. The aim of the study was to develop and test stage-matched counselling on promoting exercise. The primary research question was: How does older adults' exercise behaviour change during an exercise promotion programme based on the Transtheoretical Model of behavioural change (TTM) (baseline with counselling, two counselling sessions after about four months each and a 12-month follow-up)?
Methodology

Study design
This exploratory longitudinal intervention study is a pre/post test design without a control group. A control group was not used as comparative data on exercise behaviour is available from Swiss population surveys. At baseline (T1), a specially trained nurse carried out activity monitoring and TTM classifi cation, provided stage-matched counselling and handed out stage-specifi c information material to the elderly person during a home visit. Two similar counselling sessions followed approximately 4 and 8 months later (details below). After 12 months (T2), the nurse carried out fi nal activity monitoring and TTM classifi cation.
Context of the study
This study was part of the multidimensional assessment "Health Risk Appraisal for Older Persons" (Stuck & Born 2001) , which was developed and tested with 33 GPs in a rural area of German-speaking Switzerland (Canton of Solothurn) between 2000 and 2004. Apart from exercise, this programme included also other health topics such as diet, fall prevention and mental well-being. All GPs invited their patients aged 65 years and above, in writing. Interested individuals were given an information sheet about the project and signed a consent form to take part. After a risk profi le had been drawn up, corresponding multidimensional health counselling was given by specially trained nurses on home visits (Stuck & Born 2001) . The study was approved by the ethics committee of Solothurn canton in October 2000.
Sample
Exclusion criteria for the overall project, or for receiving exercise counselling, were living in senior residences or nursing homes, dementia or suspected dementia, a terminal illness, the presence of a severe psychiatric or mental disorder, insuffi cient knowledge of German to be able to understand the project documents, the need to have help in basic activities of daily living and severe physical limitations such as serious cardiovascular or pulmonary disorders. Of the 566 people (100 %) invited and not having any exclusion criteria, 118 people (20.8 %) did not take part in any counselling or only the initial counselling session (n = 74 and n = 44, respectively). Of these 118 people, 63 did not participate in the majority of the counselling sessions due to health problems (e. g. infl uenza, accident), 28 said that they were already very active, and 27 did not take part in the counselling for other reasons. 448 (59.4 % female; average age = 74.1 years (SD = 5.64), median age = 73.3 years) were given all three counselling sessions and were included in the following analyses. Education level, last occupation prior to retirement and current living situation were assessed. However, none of these factors signifi cantly infl uenced stage classifi cation at T1 or changes in physical activity between T1 and T2 and thus will not be discussed further.
Operationalization and measurement of physical activity
Based on the instrument of Marcus & Simkin (1993) , the Swiss Federal Sports Offi ce developed a questionnaire for recording moderate physical activity which was validated in intervention studies (Titze et al. 2001 ) and under test conditions Bernstein et al. 1998) . Based on the TTM, this questionnaire distinguishes fi ve stages for performing regular, lifestyle or sporting activities of at least moderate intensity which is defi ned as regularly increasing breathing rate for 30 min or 3 times a day for 10 min each time, on at least 5 days of the week (Pate et al. 1995; U.S. Department of Health 1996) . For the present study, the wording was adapted for older people (Tab. 1). In addition, the exact type and duration (in minutes) of at least moderate-intensity activities which in-creased breathing rate and which was carried out during the last four weeks was recorded in a table (activity monitoring). The overall number of minutes calculated on this basis allows for a fi ner differentiation of the level of exercise than the fi vestage TTM classifi cation (NSW Health 1999).
Exercise counselling programme
The exercise promotion programme developed for this study is based on the TTM (Prochaska et al. 1992) . The TTM has been developed and operationalized for various behaviours, e. g. smoking, physical activity, abstinence from alcohol and drugs (Prochaska et al. 1994; Keller 1999; Nigg et al. 1999; Nigg & Riebe 2002) . Studies have shown that a stage-specifi c approach led to more effective behaviour change than just providing general information material (Marcus et al. 1998; Eakin et al. 2000) . The stage-specifi c written information material was adapted for older adults from the Swiss project "From counselling to action" -a TTM-based exercise promotion initiative for all age groups in GPs' practices ). Stagematched counselling was conducted and stage-matched written information material was provided based on Burbank et al. (2000), Jones et al. (2001), Burbank & Riebe (2002) , and Marcus & Forsyth (2003) . Precontemplators received information aiming to facilitate cognitive-emotional processes, specifi cally to increase perceived advantages of regular physical activity of at least moderate intensity in the nurse-led sessions and in a leafl et. With people at Contemplation stage, the benefi ts and costs of exercise and activity preference were discussed by the nurse. It was agreed, in writing, which physical activities the older person would like to regularly engage in until the next counselling session in 4 months' time. The participant was also given a stage-matched leafl et, which deals with the advantages and disadvantages of exercise, similar to the Precontemplation leafl et. A list of suitable exercise courses in the area was also provided. The nurse asked Preparation stage people what additional activities they would like to do in order to increase their breathing rate more frequently or for a longer duration. Options for lifestyle physical activities were suggested, a stage-matched leafl et and a list of local exercise courses were handed out. Again it was agreed, in writing, which physical activities the older person would like to engage in. With people in the Action and Maintenance stage, physical activity options were provided to avoid boredom. An agreement was written down, a leafl et and a list with courses were given out. At the 12 month follow-up, the nurse conducted an activity assessment with all participants. More intervention information can be found elsewhere (Märki 2004) .
Statistical analyses
Changes between the fi ve TTM stages from T1 to T2 were analysed by a Wilcoxon signed rank test. Changes in the mean number of minutes of weekly physical activity between T1 and T2 were analysed by a paired sample t-test. Differences between women and men regarding stage distribution at T1 and at T2 were analysed by a Fisher's exact test and by a Chi 2 test. Differences between women and men regarding changes between T1 and T2 were analysed by a Chi 2 test. SPSS 12.0.1 (for Windows) was used for statistical testing. Activities that increase the breathing rate, but for less than 30 min a day (or 3 times for at least 10 min) and/or on fewer than 5 days a week 4th stage: Action
Results
Baseline activity level
Activities that increase the breathing rate for 30 min a day (or 3 times for at least 10 min) on at least 5 days a week, for less than half a year 5th stage: Maintenance Activities as in stage 4, for more than half a year that the changes in stages from T1 to T2 were signifi cant (Z = -6.62, p < 0.001).
Physical activity in women and men across the TTM stages
Baseline TTM stage classifi cation showed no signifi cant differences between women (n = 266) and men (n = 182) (Fisher's exact = 7.2; p = 0.107). There was, however, a tendency for fewer women than men to be classifi ed as suffi ciently active (15.7 % vs. 23.6 % in Action or Maintenance; see Tab. 2). About the same number of women as men were ranked as being inactive (11.3 % vs. 13.4 % in Precontemplation or Contemplation) -however, more women were in Preparation than men (73.0 % vs. 63.0 %). At T2, women and men were significantly different in terms of stage classifi cation (Chi 2 = 13.69, df = 4, p = 0.008). The pattern seen at baseline became more marked -fewer women than men were suffi ciently physically active (28.0 % vs. 37.6 %). About the same number of women and men were classifi ed as inactive (3.0 % vs. 5.4 %; although n was only 19). Of the people in Preparation, there were considerably more women than men (69.0 % vs. 57.0 %). Regarding the change in stage from T1 to T2, there was no signifi cant difference between women and men (Chi 2 = 1.23, df = 2, p = 0.53): 3.8 % of women and 5.5 % of men went down a stage (for both genders: 4.5 %), 73.3 % of women and 69.2 % of men stayed at the same stage (for both genders: 71.6 %), 22.9 % of women and 25.3 % of men moved up a stage (for both genders: 23.9 %).
Change in the mean and median amount of time spent in regular lifestyle moderate-intensity activities
The time spent on regular, lifestyle or sporting activities of at least moderate intensity was recorded for people in Preparation, Action and Maintenance. People in Precontemplation or Contemplation did not exercise with moderate intensity, as a result of which there was no data for the number of minutes and therefore were not included in the analyses. At baseline average time spent in lifestyle or sports was 172 min (SD = 185.3; median = 120 min; n = 381 [missing = 12]); at T2 the average time was 203 min (SD = 217.4; median = 150 min; n = 420, [missing = 9]). Of the older adults who supplied data for both T1 and T2 (n = 368), there was an increase in the time spent regularly on physical activities for 209 people (56.9 %), a decrease in 90 people (24.4 %) no change in 69 people (18.7 %). From T1 to T2 there was a signifi cant increase in the mean number of minutes of physical activity of 31 min (SD = 184.5; t = -3.9; df = 367; p < 0.001).
Discussion
This project illustrates the feasibility to develop and implement a TTM-based exercise promotion programme for the elderly with suitably trained nurses during home visits. Additional qualitative evaluation of the participants and the nurses shows (Märki 2004 ) that the programme was well accepted by the patients and was perceived as practical by the nurses. As recommended in recent publications (Satarino & McCauley 2003; Sallis 2003) , the counseling programme particularly addressed barriers and facilitators in the participants' environments. All GPs who were approached were willing to recruit their own patients and acceptance of the exercise promotion programme by the patients was very high. 79 % of the older adults who were asked to take part in the exercise promotion programme received all 3 counselling sessions and the 12-month follow-up. As about 80 % of the participants were not suffi ciently active at baseline, the programme obviously reached a particularly inactive clientele compared to the general population. Our data showed that at baseline, barely a fi fth of people were taking part in suffi cient physical activity. This is considerably lower than in other Swiss surveys with similar age groups Lamprecht & Stamm 2001) . In the other (100) 182 (100) 448 (100) 266 (100) 182 (100) Märki A, Bauer GF, Nigg CR, et al.
Original article | Originalartikel 277 Transtheoretical Model based exercise counselling for older adults in Switzerland: quantitative results over a 1-year period studies, the data was obtained anonymously, by telephone or in writing. By contrast, in our intervention study, at baseline the subjects were assigned to their stages in a personal discussion by trained nurses. This setting would have encouraged the relationship of trust between interviewers (nurses) and the elderly and may have decreased social desirability. Further, our staging based on detailed activity monitoring may be a more reliable and valid tool for portraying moderate physical activities. The results are not representative of older Swiss adults as our clientele is not a random sample of the population but consists of people who had GPs established and practising in Solothurn canton. This clientele may have more health problems requiring treatment, which could partially explain the below-average exercise behaviour. From a public health point of view, this is a particularly relevant target group with potentially greater needs for counselling. Somewhat surprisingly, about two thirds of the participants were in Preparation stage, i.e. people who increased their breathing rate through lifestyle or sporting moderate-intensity activities, but for less than 30 min a day. This included people who had the intention to do more, and people who did not want to do more. It would be useful for the counselling to be able to deal more specifi cally with these subgroups of Preparation. This was adjusted in a revised version of the instrument for the project "Zurich GPs' exercise counselling sessions for the over-65s" (Märki et al. in press) , in that Preparation was subdivided into three differentiated algorithms. A similar division was undertaken by Martin-Diener et al. (2004) . Effectiveness analyses were based on stage change, and time spent in regular lifestyle moderate-intensity activities or sport of at least moderate intensity. The changes in behaviour from T1 to T2 pointed in the intended direction. About a quarter progressed in stage, just under three quarters stayed at the same stage and very few regressed in stage. There was a signifi cant increase in the average time spent on lifestyle moderate-intensity activities or sport of at least moderate intensity among those people who at T1 and T2 had exercised with moderate intensity. The median number of minutes rose from 120 min a week at T1 to 150 min at T2, which corresponds to the basic recommendation (30 min on at least 5 days per week). Of those people with a value of at least 150 min per week, many however were not in Action or Maintenance, as the exercise was not distributed across fi ve or more days. In future interventions particular attention should be paid to the sequencing of regular exercise. The positive changes that were observed countered the expected secular trends over a one-year study period. The population-related studies referred to in the introduction show a rapid decrease in the level of exercise after the age of 65.
Similarly, the historical trend referred to in the introduction would suggest a further decrease in the level of exercise. As there was no control group it cannot be ruled out that the observed changes may have been triggered at least in part by interventions on other areas of the multidimensional health promotion programme. Also, the visit to the GP undertaken as part of this programme and the corresponding medical treatment alone could have a positive effect on activity in the short-term -but less likely in the long-term. Indeed, many other GP-based intervention studies found short-term positive changes in exercise behaviour which disappeared in the longer term (Goldstein et al. 1999; NSW Health 1999) . Regarding gender differences, at baseline men tended more towards higher stages than women. Even though the differences were not signifi cant, they are consistent with the results for the overall random sample of 15-to 92-year-olds of the same-language Swiss population . The change in stage from T1 to T2 did not differ signifi cantly between women and men; though more men than women progressed in stage. Both women and men achieved signifi cant improvements in terms of their physical activities. This intervention seems to be appropriate for both genders. Investigating stage classifi cation at the 12-month follow-up did show signifi cant differences: of the people at Preparation, there were more women than men, but among those who were suffi ciently active there were more men than women.
Conclusions
This intervention study demonstrates that physical activity of elderly people recruited by their GPs can be promoted in the context of multidimensional health promotion counselling carried out at home by specially trained nurses. The design of the TTM-based exercise promotion counselling contributed to a clearly structured procedure and measurement of changes in exercise behaviour. This exploratory study shows that the TTM-based exercise promotion programme was accompanied by a signifi cant increase in exercise behaviour during the one-year observation period. As this positive change took place against the expected reduction in exercise behaviour under normal conditions in elderly people, the study provides an indication of the effectiveness of the programme. In order to determine its net effect more reliably, it is recommended that a follow-up study be carried out with a randomized control group design. At the same time we would recommend the examination of additional positive effects of the programme (e. g. on psychological wellbeing) and the study of longer-term effectiveness of repeated counselling sessions beyond a one-year observation period.
Although only a quarter of the participants progressed in stage, more than half increased the time spent on physical activity. Even small increases in the activity-induced use of energy result in health benefi ts (Martin 2002) . The greatest benefi t is to those who have previously been inactive. After one year in our programme the proportion of inactive people fell from 12.2 % to 4.2 %. Considering this potential public health impact, it seems justifi ed to invest in exercise counselling programmes as presented. In order to reduce costs, future exercise counselling programmes should be implemented in the primary care setting by general practitioners or by specially trained nurses in the context of routine visits instead of more costly house visits. The feasibility of this approach has already been investigated in the primary care setting in Switzerland (Märki et al. in press) .
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